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Abstract

The problemwas to deternmine if any connection exists between the
Hawaii airport firefighting personnel’s stress/health indicators and the
| eadership skills of their i mrediate supervisors. The purpose of this
i nvestigation was to determine if poor |eadership skills by inmediate
supervi sors, nmeasured in ternms of Msum’'s performance (goal achievenent)
and mai ntenance (group processes and norale) indicators, contribute to
adverse stress/health outconmes in their subordinates.

Research net hods enpl oyed were both historical and eval uative.

Publ i shed documents were searched for references to stress indicators as
they relate to |l eadership style within fire departnents. Evaluative cross-
sectional research, in the formof a 47-question survey designed to neasure
the correlation of stress indicators to | eadership styles, was al so

conduct ed.

Specifically, this paper asks:

1. How do Hawaii’'s airport firefighters and managers rate their i mredi ate
supervi sors on a nunber of managenent di mensions?

2. How do these firefighters’ and managers’ perceptions of their imediate
supervisors correlate with their physiological, psychol ogi cal and
behavi oral heal t h?

3. Do survey results indicate, as does historical research, that first-
line supervisors who | ack both formal nmanagenent training and
experience in | eading precipitate higher stress levels in both the
subordi nates they supervise and in thensel ves?

Present survey results corroborated the findings of prior research.
Leadership style was found to be significantly related to enpl oyee stress
in the respondent sanple. Specifically, managers untrained in techniques
for promoting performance (goal achievenent) and group processes (norale-
boosting “people” skills) were found to have high | evels of stress, as did
their subordinates. First-line supervisors were the nost at-risk group for
stress-rel ated health outcones, behaviors and attitudes.

Research results indicate that mandatory instruction in Dr. Beaton's
Social Skills Intervention and Humane Management Training in the Fire
Service would i nmprove productivity and noral e and reduce stress |evels.
These are recomrended for all supervisors and airport managers within
Hawai i’ s airport firefighting hierarchy.
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1. Introduction

Firefighting in the United States (US) is an extrenely
dangerous occupation. It has one of the highest rates of on-the-
job fatalities per 100,000 workers (36 in 1995 alone). The npst
current available statistics (I AFF, 1995) reveal that work hours
| ost by firefighters due to illness and injury were 4.5 tines
hi gher in 1994 than the average for workers in private industry.

Firefighting is also extrenely stressful. Conpared with
ot her occupations, firefighters tend to have hi gher |evels of
ment al and nedi cal problens including Post-Traumatic Stress
Di sorder (PTSD) (Beaton, Murphy, & Corneil, 1996),
gastrointestinal pain (Beaton, Mrphy, & Pike, 1996), and sl eep
dysomi as (Beaton, Murphy, Pike & Jarrett, 1995). Also, previous
research data reveal ed that problemdrinking is preval ent anong
Hawaii’s airport firefighters (Jacobs, 1995.)

Leadership style plays a key role in contributing to adverse
heal t h outcones in subordinates. A nodified N OSH nodel of
occupational stress and health (see Figure 1 in Appendix 1)
specifically identifies “interpersonal conmunication & conflict
resolution (social skills)” as job stressors (Hurrell, 1987).

The purpose of this research was to study the relationship
bet ween | eadership style and enpl oyee health in Hawaii’'s airport
firefighting personnel as neasured by stress-related health
outcones. A particular focus was the relationship between the
| eadership style of first-line supervisors and the stress outcones

of the workers they supervise.
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Leadership style was neasured using a nodified form of
M sum s Participative Management (PM Leadership Scale as a
basis. Enployee stress indicators were assessed by five outcone
vari abl es--frequency of enployee health probl ens, absenteeism
health care visits, health risk behaviors (such as snoking and
al cohol use), and job dissatisfaction.

Research nmethods used were both historical and eval uative.
Publ i shed docunents were revi ewed whi ch docunented firefighter
stress and/or the relationships between | eadership style and
stress. Evaluative research was al so conducted. A survey was
devel oped and di sseninated and data fromthis survey was anal yzed.
The survey was designed to neasure the types of |eadership styles
as well as the effects of those | eadership styles on firefighters
and supervisors within Hawaii’s airport firefighting units.

Specifically, this paper addresses the foll owi ng research
guesti ons:

1. How do Hawaii’s airport firefighters and managers rate
their i medi ate supervisors on a nunber of nmnagenent di nensions?

2. How do these firefighters’ and managers’ perceptions of
their i medi ate supervisors, based on their ratings, correlate
with their physiological, psychol ogical and behavi oral health?

3. Do survey results indicate, as does historical research
that first-1line supervisors who |ack both formal managenent
trai ning and experience in |eading precipitate higher stress
I evel s in both the subordi nates they supervise and in thensel ves?

I1. Background and Significance
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Fire fighting in the USis a highly hazardous occupation in
ternms of percentage and severity of injuries sustained. The npst
current available statistics reveal that, nationw de, nearly 40
percent of all firefighters experienced a duty-related illness in
1994 and, in terns of severity, US firefighters lost 9,597 hours
per 100 workers due to their injuries (lIAFF, 1995).

In 1995, about 50 percent of line-of-duty injuries occurred
at fire suppression scenes and the other 50 percent occurred
during a variety of activities, including physical fitness (5.2
percent), training (4.9 percent), at the fire station (13.2
percent), en route to and returning froman incident scene (5.3
percent), and during emergency nedical responses (11.7 percent).
Over half of all line-of-duty injuries were nmuscul oskel eta
strains and sprains, and back injuries alone accounted for 56.3
percent of all injury disabilities while on the job (IAFF, 1996).

The purpose of this study was to determine if the
psychol ogi cal and behavioral influences exerted by their i mediate
supervisors were correlated with the severity and nunber of
injuries, health care visits, health risk behaviors, health
probl enms, and | evel of job dissatisfaction experienced by the
firefighters and managers in Hawaii’'s airport system

Hi storical research results suggest that the role of
| eadership in fire service supervisory personnel and its
rel ati onship to negative health outcones in their subordinates is
a key factor. A nodified NI OSH nodel of occupational health and

stress (see Figure 1 in Appendix 1) identifies “Interpersona
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Communi cation & Conflict Resolution (Social Skills)” as an
i mportant on-the-job stressor. The nodel shown in Figure 1
acknow edges the inportant roles of |eadership and managenent
factors in occupational health and safety in the fire service
(WIllians, 1996; Beaton, Murphy, Pike & Corneil, 1997).

In nost fire departnents, there is a strict paramlitary
hi erarchy of authority and command structure (Beaton, 1997). Fire
departnent officers have to function according to standard
operating procedures (SOP) and cope with such organizational and
| eadership issues as inevitable di sagreenents, power struggles,
and conflicts with their superiors and subordi nates. This
conflict is often increased by the conbination of paramlitary
tradition and strong reliance on teamwrk, especially at the scene
of an energency. Inherent in any nmulti-|layered organi zation such
as a fire departnent are comuni cation problens, role conflicts,
rol e anbiguity, and associated role strain (Goode, 1960;
Har t sough, 1985.)

The style used by supervisors in managi ng their enpl oyees can

have definite effects, both positive and negative, on specific
out cones such as enployee norale and job satisfaction. However,
there have been only a few studies that explored the relationship
bet ween | eadership style and broader inplications of its potentia
i mpact on enpl oyee psychol ogi cal, physiological, and behavi ora
heal t h.

For this research paper, Msum's PM Leadership Theory and

the Cognitive Stress Theory provided the basis for an approach to
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the problem of |eadership styles and their relationships to

enpl oyee health. PM Leadership Theory suggests that enployee

heal th outcones will be poorest in the case where supervisors are
i nexperienced, untrained, or both. That is, it is likely that
such supervisors are less skilled with respect to establishing the
hi gh Performance (P) and Mai ntenance (M variables that M sum
associates with positive enployee outcones. Since the |east
experienced supervisors are generally the first-1ine supervisors
inthe fire service, this research focuses on the latter and on
the stress outcones anmong their subordi nates.

Cognitive stress theory defines stress as the relationship
bet ween the person and his or her environnent that the person
percei ves as straining or exceedi ng personal resources and thus
endangering well being (Lazarus and Fol kman, 1984). This
definition applied to the problem of |eadership and enpl oyee
heal t h suggests that subordi nates who work under the direct
supervi sion of an inexperienced first-1ine supervisor
(representing the “environnent” in the definition above), are
likely to perceive such supervision as being in conflict with
their own needs and resources, and thus is appraised as a threat
to their own “well being” (Tanabe, 1993).

Cognitive stress theory suggests that a cognitive process
takes place and is the link between the workplace stressor (i.e.
supervi sor style) and the mani festati on of stress outcomes (i.e.
nmeasures of enployee health). That is, the day-to-day

interactions with the supervisor can be perceived by an enpl oyee
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as an inportant source of frustration and occupational stress.
These interactions can thus have a negative psychol ogi cal
physi ol ogi cal and/or behavioral inpact on enpl oyee health.

It logically and norally follows that nmanagers nust ensure
the optimum health possible for their enployees. Undoubtedly,
many factors, such as spill-over effects fromnon-work stressors,
lie outside nmanagers’ control. However, managers can eval uate
their | eadership styles, acknow edge the inpact these have on the
enpl oyees, and ascertain ways to nodify their behaviors so that
t hey produce | ess stress and sickness and nore productivity and
wel | ness. Managers who take these steps can rest easy know ng
they have done their best to influence their subordinates’ health
in a positive way.

The rel ationship of the subject matter of the Executive Fire
O ficer (EFO course, “Executive Leadership,” to this study on the
rel ati onship of |leadership style to stress is best expressed by
the following two quotes selected fromrequired reading for the
course (Hessel bein, 1996). The first, taken fromthe preface
(Drucker, 1995), tal ks about the behavior of effective |eaders:
“They constantly asked, ‘What are the organization’s m ssions and
goal s? \What constitutes performance and results in this
organi zation?'” (p. xiii). The second statenent is made by a
prof essor and nmanagenent expert (Handy, 1996), “The |eader nust
have a | ove of people because otherwise, in a community of

i ndi viduals, those who find individuals a pain and a nui sance may
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be respected and feared, but they will not be willingly foll owed”
(p. 8).

The ideas expressed above provided the inpetus to seek a
| eadership theory that was measurabl e, incorporated m ssion goals,
and addressed the question of what constitutes perfornmance and
what is neant by noral e-boosting “people skills.” The search
ended with the discovery of Msunm’'s PM Leadership Theory, which
i s measurabl e and focuses on the goal - and noral e-pronoting
attri butes of good | eaders.
[11. Literature Review

What constitutes effective | eadership within the structure of
a fire departnment which has been described by sone as
hi erarchical, inflexible, and paramlitaristic? In order to find
a neasurable way to answer this question, this witer reviewed a
wi de variety of managenent theories fromwitten sources:
t ext books, periodicals, journals, and a NIOSH grant application
under review.

The literature reveal ed an abundance of information about a
wi de spectrum of managenent techniques. To briefly sunmarize a
few of the well-known theories: |In 1911, Scientific Managenent’s
creator Frederick W Taylor proposed work methods designed to
i ncrease worker productivity. The ensuing controversy generated a
congressional investigation to deternm ne whether Tayl or’s nodel
was a valid contribution to | abor managenent relations or just

anot her fancy nanme for work speed up. Taylor’s principles gave
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rise to dramatic productivity increases and his principles forman
i mportant phase in the evolution of managenent theory.

Total Quality Control (TQC) is the system devel oped by Japan
to econom cally produce goods and services that neet the
custoners’ requirenents and thus inplement continuing inprovenment.
TQC took the teachings of Dem ng, Juran, Feigenbaum and others
who brought the concept of quality to Japan, expanded upon them
and shaped themto conformto Japan’s unique culture. This
managenment technique did an admrable job of putting quality into
pl ace both within the product and within the systemto bring
forth, sustain, and retire the product (Asaka, 1990).

In his theories on the roles of managers in the 1970s,

M nzberg identified three managerial functions: the

i nterpersonal, informational, and decisional roles. Wthin the

i nterpersonal role, the manager’s favored neans of conmmunication
is verbal. Wthin the informational role, managers seek
informati on from peers, enpl oyees, and personal contacts about
anything that may affect their job and responsibilities; they

di ssenminate information internally (to their unit) and externally
(to suppliers, the organization, etc.) Wthin decisional roles,
managers base decision on information received and the decisions
are then conmunicated to others. M nzberg believed it’s inportant
for managers to design their own information systens, especially
as organi zations grow, because the need for coordination increases

as growmh |leads to divisionalization.
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Currently, library databases are overflowing with references
to Total Quality Managenent (TQW and Participative Managenent.
TQV] based on theories of W Edward Deming and others, is a style
of managenent using continuous process inprovenent characterized
by m ssion and custonmer focus; a systematic approach to
operations; a vigorous devel opnent of human resources; |ong-term
thinking; and a conmitnment to ensuring quality.

Partici pati ve Managenent Prograns are formed around the idea
that as nmanagers becone nore involved with the workforce they
enmpower enpl oyees to nmake their own decisions and thus decrease
enpl oyee job dissatisfaction. Many conpani es are downsi zi ng and
creating flatter structures. As managenent realizes the need for
nore enpl oyee i nvolvenent and responsibility for their tasks, a
change is occurring in the relationshi p between nmanagenent and
enpl oyees, resulting in the need for nore manager participation
and coaching in order to enable enployees to be nore productive.
This in turn results in higher worker job satisfaction and | ower
enpl oyee grievances, which may be a contributing factor in the
decline in union involvenent over the past few years.

A study of the well-known nmanagenent theories described above
as well as nunmerous others, although educational, failed to revea
a neasurable basis for deternmining a supervisor’s |eadership style
and how that | eadership style affects stress |evels and health
i ndicators in subordinates. It wasn't until Msum’'s Perfornmance
Mai nt enance (PM) Leadership Theory (M sum, 1985) was reviewed

that a fundanentally valid and neasurable way to assess the
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i mportance of |eadership style variables was |ocated. Therefore,
M sum’'s PM Leadership Scal e was sel ected as one of the inportant
nmeasures of the survey battery admnistered to Hawaii’'s fire
servi ce personnel (see Section IV, Procedures.)

In his PM Leadership Theory, M sum proposes that the P or
Per f ormance dinension is concerned with facilitating a workgroup’s
goal. In other words, P relates to a supervisor’'s ability to
enhance workgroup productivity. The M or Mintenance dinension is
concerned with pronoting group processes or relationships. Thus,
M has to do with a supervisor’s ability to enhance the noral e of
wor kgr oups.

Using the PM Scale, M sum consistently found that enpl oyees
who perceive and rate their supervisors as both high P and high M
(high PM tend to have higher |evels of productivity, norale, job
satisfaction, and | ower |evels of tension and anxiety. Thus,
supervi sors who are perceived as helping to get the job done (high
P) and working to nmaintain good group processes (high M have
enpl oyees who are nore productive, have higher norale, and are
| ess anxi ous and tense (M sum, 1988).

After the PM Leadership Theory was sel ected as a vehicle for
structuring the survey, another search of the literature was
conducted for studies dealing with firefighter stress, especially
as it related to and was affected by | eadership styles. This
search unearthed several recent studies that dealt with stress

factors/behaviors within fire departnents, |eadership styles
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within fire departnments, and the relationship of |eadership style
to firefighter stress (summarized bel ow).

A study of US firefighters and paranmedi cs docunented high
| evel s and frequent occurrences of self-reported psychol ogi cal and
ot her adverse health outcones. Also described were frequent
exposures to duty-related traumatic incidents and their stressful
effects on this group (Beaton & Murphy, 1996; Beaton, Mirphy &
Corneil, 1996.)

As indicated earlier, nost US fire departnents operate by
decree according to standard operating procedure (SOP). At fire
and energency nedical incident scenes this incident-comand style
of managenent is definitely needed (G st & Wodall, 1995.)

However, nost firefighters and paranmedi cs spend about 90 percent
of each 24-hour shift anticipating alarns and only two hours, on
the average, at incident sites (Mtchell & Bray, 1990). The 22
hours spent at the firehouse and during routine training can cause
adm nistrative and co-worker tensions and conflicts (Beaton,
1997).

Al t hough npbst work organi zations experience sone conflicts on
i nterpersonal and organi zational levels, the rigid adm nistrative
structures of many fire departnments as well as the necessary heavy
reliance on teammrk nay serve to intensify the seriousness of
such conflicts (Beaton, 1997). 1In fact, in a large scale survey
of Washington state firefighters, of all firefighter/paranmedic job
stressors, the way managenent-|abor conflict was perceived was the

occupational stressor that was nmost strongly correlated with
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reports of job dissatisfaction and poor work norale (Beaton &

Mur phy, 1993). This is inportant since two recent studies of blue
col l ar plant enployees have shown that psychol ogical distress and
j ob dissatisfaction predicted future disabling | ow back and ot her
nmuscul oskel etal pain problens (Leino & Magni, 1993; Bigos et al.
1991).

The type of relationship an enployee has with his or her
i medi at e supervisor is unique and significant (Fiedl er & Cheners,
1974). A recent investigation of another crisis worker
occupati onal group, energency nedical technicians (EMs),

i dentified supportive supervisory and work group behaviors as the
nost inportant predictors of work-related stress and psychol ogi ca
di stress (Revicki & Gershon, 1996). These researchers concl uded
that inprovenents in supervisor behaviors, such as the adoption of
a nore open and supportive style, may protect EMIs fromthe
negative effects of work-related stress associated with their
dai | y worki ng environnent.

According to the nodified NI OSH Systens Mbdel of Occupati onal
Safety and Health (Hurrell, 1987), severe psychol ogi cal disorders
as well as enployee injury rates and absenteeism are influenced by
exposures to organi zational work variables. These variables
i ncl ude managenent styles and interpersonal relations and are
likely to be noderated by perceived supervisor-enpl oyee support
(see Figure 1 in Appendix 1.)

The findings of these earlier studies were the catalyst for

the creation of a survey designed to ascertain the relationship of
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| eadership styles to firefighter stress behaviors anmpbng Hawaii's
airport firefighters.
I V. Procedures

The procedures enployed in this study were twofol d--an
assessnent of previous (historical) research (described under
Section Ill, Literature Review) and an evaluation of findings from
surveys adm nistered to Hawaii’'s airport firefighters in 1997.

The survey was designed to neasure | eadership style based on
a nodified version of Msum’'s (1988) two-di mensi onal Performance
Mai nt enance (PM) Leadership Scale. This particular scale was
chosen because it yielded results that are reliable and relatively
easy to conprehend.

The eval uative nethodol ogy used was to develop a 47-item
qguestionnaire (see Appendix 2). The first step was to sel ect
significant stress behaviors to measure. Five categories--job
di ssatisfaction, frequency of enployee health problens,
absenteeism health care visits, and health risk behaviors--were
identified. These self-reported stress indicators were then
correlated with neasures of |eadership style to deternine if a
statistically significant correlation exists.

The survey was field-tested on the 25 Hickam Fire Depart nment
Air Force 704 Civil Engineering Squadron (CES) Reserve
Firefighters. This reserve unit, which is conprised of personne
fromall the different fire departnents within the state--City,
State, and Federal --reported the survey questions to be clearly

stated and easy to answer. Based on this initial response, it was
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determined that the survey was ready for distribution to airport
firefighting personnel

Sanpl e and Sanpling Procedures

For the purposes of this study, the first-line supervisors
within the Hawaii State Fire Departnment are the |ieutenants, with
a possible total n = 24 at the five airports surveyed--three each
at Maui (Kahului), Kauai (Lihue), and the Big Island (both Hilo
and Kona), and 12 at Honolulu International Airport (H A on Oahu.
Three second-1ine supervisors, captains, are stationed at each
ai rport except HIA for atotal n = 12; however, since there are
only three assistant chiefs, all at HYA they were grouped with
captains to yield a total of 15 second-line supervisors. The
third-1ine supervisors consist of the five fire chiefs. Thus, the
total potential nunber of supervisory personnel n = 44, and tota
non- supervi sory al nost one hundred (n = 98.)

The surveys were distributed to the total popul ation of 142
state firefighters. Only 90 were conpl eted--26 by supervisors and
64 by firefighters. The surveys were then redistributed to the 18
supervi sors--the 15 lieutenants, captains, and fire commanders, as
well as the three fire chiefs--who did not conplete themthe first
time, along with a request for conpletion and an expl anati on that
nore supervisory surveys were needed in order to have a
signi ficant basis of conparison between first-, second- and third-
i ne supervisory personnel

After the second request, all 18 supervisors cooperated,

yielding a total of 108 conpleted surveys--all 44 supervisors as
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well as 64 of the 98 nonsupervisory personnel. The sanple of 108
conpl eted surveys represents only 76 percent of the tota

popul ation of 142 state firefighters. Statistically speaking,
however, this sanple is highly significant, for it yields a
confidence level of slightly greater than 95 percent plus or nnus
5 percent (MIler, 1991), which signifies that tabulated results
are from90 to 100 percent accurate for the entire popul ati on of
Hawaii’'s airport firefighting personnel

Survey Measures

The 20 questions in Section | of the survey neasured
| eadership styles based on Msum's PM | eadership theory (M sumi
1988; Smith, et al., 1989). (dd-nunbered questions relate to the
P (performance) | eadership aspect and even-nunbered questions to
the M (group processes) aspect. In conpleting this section
enpl oyees rated the | eadership styles of their primary
supervi sors.

Section |1, designed to neasure job dissatisfaction (a
psychol ogi cal index of workplace stress), consists of 5 questions
adapted fromthe G| espie-Nunerof Burnout Inventory (GNBI)

(G llespie and Numerof, 1984). Section IIl, designed to nmeasure
heal th problens (a physiol ogical index of stress) took 6 questions
fromthe Psychosomatic Conplaints Scale of Stress (PCSS) (Geller
and Parsons, 1988). Two questions on frequency of absences from
work and two on health care visits (behavioral stress indices) are

al so included in this section.
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Section |V, created to neasure health risk behaviors
(anot her behavi oral index of workplace stress) adapted questions
taken fromthe State Departnent of Health's Health Ri sk Appraisa
form The questions on denographic and personal data in Section V
wer e designed for the purpose of determining if age, years in the
departnent, marital status, inconme, etc., had any relationship
either to stress |levels or perception of supervisory |eadership
styl es.

Surveys were distributed anonynously to firefighters at H A
on the island of Cahu, as well as the airports at Lihue, Hilo,
Kona, Kahului, Ml okai, Lanai, and Kapal ua on the nei ghbor
i slands. Survey results were tabul ated by assigni ng nunber val ues
to answers (see the legend in Appendix 3) and entering the data
(nore than 5,000 nunbers) into a conputer (Appendix 4.)

Results were interpreted by cal cul ati ng percentages and
averages of answers and conparing answers of firefighters, first-,
second-, and third-line supervisors. As a further basis of
conpari son, answers for the overall organi zation and overal
supervi sors were tabul ated.

All returned surveys were conpleted. Perhaps because they
did not have to identify thensel ves by nane (and consequently did
not fear repercussions if they reported having problens with their
supervi sors), personnel answered all survey questions.

Limtations with the survey include the possibility that the
sel f-report nethod (having personnel conplete questionnaires) did

not produce reliable and valid results. The self-report
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net hodol ogy has produced inaccuracies in the past due to
l[imtations including self-report biases, selective nenory, and
| ack of awareness. For exanple, in survey results described
earlier (Jacobs, 1995), firefighters reported their alcoho
consunption as | ow when, according to Center for Di sease Contro
(CDC) standards, it was actually quite high.
V. Results

Overall PM | eadership style ratings (for total workers and
supervi sors) were determ ned by calculating the average, or nean,
scores for P and Mfor the sanple group who reported the highest
PM scores. This sanple group turned out to be the 12 captains and
3 assistant chiefs that conprise the second-1ine supervisors
group. The latter’s scores were averaged with the | owest PM
scores (the firefighter sanple.) This averaged score was used as
the cut-off point for P versus p and Mversus m

For P and M the cuts-off points are 80 percent and 81
percent, respectively. P and M nean scores were cal cul ated for
total firefighters, first-, second-, and third-line supervisors,
total supervisors, and the overall organization (see Table 1).

Only one group, the second-line supervisors, gave their

supervisors (the fire chiefs) P and M scores greater than these
averages (88 percent and 93 percent, respectively). The other
groups--firefighters, first- and third-1ine supervisors, overal
supervi sors and total organization--all had P and M scores | ower
than the break-off points of 80 and 81 percent. Thus, these

groups’ reported | eadership style was | abeled “pnf (neaning |low p
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and lowm) Two other |eadership ratings, Pmand pM are al so
possi bl e; however, they did not occur in this study.

Low percentage scores reflect the | east optinumcondition
For exanple, the nore job dissatisfaction a firefighter reports,
the lower will be his percentage score for that category. In
contrast, if the firefighter is conpletely satisfied with his job,
his reported score would be 100 percent.

Overall, first-line supervisors (the 24 |lieutenants) reported
the | owest scores of any group in all five stress indexes. They
reported the nost job dissatisfaction (44.8 percent), health
probl enms (48.4 percent), absenteeism (63 percent), health care
visits (67 percent), and health risk behaviors (66 percent) of any
of the six groups neasured.

In contrast, the second-line supervisors reported the nost
job satisfaction (66 percent), the |least health problens (70
percent), the |east absenteeism (70 percent), the |l east health
care visits (70 percent) and the |l east health risk behaviors (74
percent). For a detailed breakdown of raw scores and percentages
of the five stress-produci ng categories, as well as perceived
| eadership styles by the four groups surveyed (firefighters,
first-, second-, and third-line supervisors), see Table 1

In PM Leadership Theory, P relates to a supervisor’'s ability
to enhance workgroup productivity and Mto pronmote group
rel ati onships. PMtype |leaders (i.e., high P, high M have been
shown to be nore effective in cultivating worker job productivity

and noral e.
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As shown in Table 1, firefighters rated their first-line
supervisors as pmtype, a |leadership style that is
counterproductive in pronoting worker noral e and productivity.

For the firefighters, since their average P scores (71.7 percent)
were over 16 percent bel ow the highest scores (88 percent for the
second-1ine supervisors) and their average M scores (69.6 percent)
were over 23 percent bel ow the highest scores (93 percent for the
second-1ine supervisors), the |eadership style of the first-line
supervisors (lieutenants) was determined to be pm as rated by the
firefighters.

The p and m scores for total supervisors were only slightly
hi gher than the p and moverall scores for the organization
Total supervisory p-ratings were 74.3 percent and mratings 71.6
percent, conpared to the overall organizational mscores of 72.4
percent and p-scores of 70 percent.

An unexpected result was that the five fire chiefs gave
their own supervisors, the airport managers, a low p-rating (71.7
percent) and a low mrating (76 percent.) This indicates that,
while the second-line supervisors believe that the fire chiefs
di spl ay hi gh productive and people skills, the fire chiefs do not
feel supported by their own bosses or included in their policy-
maki ng processes.

Raw scores for P and Mand the five stress variabl es--job
di ssatisfaction, health problens, absenteeism health care visits,

and health risk behaviors--as well as percentage of optinmm
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responses and PM styles for each of the six groups are displayed
in Table 1 bel ow.
Table 1

PM Leadership Styles and Stress Qutcones

Averages for Raw Score Data, Percentages of Optinum Answers, and
PM styl e ratings)

CATEGORI ES
P-Rating M-Rating | Job Health Absentee- | Health Health
of Super- of Super- | Dis- problems ism Care Risk Be-
Groups visors visors satisfactio Visits haviors
n
Total 33 348 214 195 175 16 16
Workers (64) | 72.7% 69.6% 57.2% 61% 65% 68% 68%
p-style mstyle
1st-line 343 349 2.76 258 185 165 17
Supervisors | 74.6% 69.8% 44.8% 48.4% 63% 67% 66%
(24) p-style mstyle
2nd-line 41 47 17 15 15 15 13
Supervisors | 88% 93% 66% 70% 0% 70% 74%
(15 P-style M-style
3rd-line 33 38 212 19 16 16 12
Supervisors | 71.7% 76% 57.6% 62% 62% 68% 76%
(5) p-style mstyle
Total 342 358 234 21 18 16 17
Supervisors | 74.3% 71.6% 53.2% 58% 64% 68% 68%
(44) p-style m-style
TOTAL 333 351 23 168 18 16 16
ORGANIZ- 72.4% 70% 54% 66.4% 64% 68% 68%
ATION (108) | p-style m-style
Overall, leadership style in the respondent sanple was found
to be significantly related to enpl oyee stress. 1In and of itself,

percei ving one’s own supervisor as a PMtype | eader seens to be
associated with |l ower stress levels. The second-Iline supervisors,
who rated the fire chiefs as PMtype | eaders, reported

significantly |ower job dissatisfaction (as well as fewer health
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probl ens, absenteeism and health care visits) than any of the

ot her groups. The fire chiefs followed next in |line behind the

second-1ine supervisors in reported low stress levels for the five

i ndicators. The one exception was that the fire chiefs had the

| onest self-reported health risk behaviors of any group surveyed.
Leadership style that was deternmned to be pmtype was

related to higher stress levels for each of the five stress

indicators. Wtness the case of the unfortunate first-Iine

supervi sors, the lieutenants, who are perceived by the

firefighters as failing to pronote P-|eadership (group

productivity and goal achievenment) or M| eadership (group

stability and supportive relationships). These first-tine

supervi sors al so perceive their own supervisors, the captains or

assistant chiefs, as non-supportive. It is no wonder that

i eutenants have the highest self-reported |levels of job

di ssatisfaction, health probl ens, absenteeism health care visits,

and high risk behaviors of any of the four groups surveyed.

Wthin Hawaii’s airport firefighting units, the first-line
supervisors were rated as pmtype. |In contrast, the second-Iline
managers rated their supervisors (the fire chiefs) as PMtype, a
nore effective | eadership style in connection with pronoting job
noral e and productivity. The fire chiefs rated their own
supervi sors, the airport managers, as pmtype supervisors, perhaps
reflecting dissatisfaction with a decentralized systemthat is

percei ved by many of Hawaii’s airport firefighting personnel as
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al oof and indifferent to their organizational goals and group
processes.

In summary, survey results support the original hypothesis
that first-line supervisors within the fire departnment, | acking
the benefit of both formal nmanagenent training and experience in
| eading, tend to be associated with higher stress levels in both
t he subordi nates they supervise and in thenselves. |ndeed,
results suggest that first-line supervisors have nore adverse
heal th outcones than the nen they supervise, who at | east have the
benefit of peer-group support.

At all supervisory levels within the fire departnent,
however, managenent’s |ack of productive and noral e-boosting
| eadership skills negatively affect stress levels in subordinates.
Wt ness the case of Hawaii’s fire chiefs who, although perceived
as supportive | eaders thenselves, nust grapple with the problens
of working for supervisors who represent a decentralized system
and whose phil osophy and vision may be mles apart fromtheir own.

Wth respect to denographic data, none of these variabl es--
age, years with the departnent, yearly incone, tine spent under
current supervisor, previous supervisory experience, and education
| evel s--showed a definitive correlation with stress outcones.
However, unexpected results occurred when narital status was
conpared to health risk behaviors (drinking, snoking, and/or
taking mind-altering prescription drugs.)

Raw scores were conputed for the 108 personnel surveyed, 75

of which are married, 2 separated, 6 single (never married), 1
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wi dowed, 6 remarried, and 18 divorced. The raw score representing
100 percent (indicating the person who never snokes, drinks, or
takes mnd-altering prescription drugs) is 3. The higher the
nunber, the greater the health-risk behavior (the highest possible
score for the person who drinks, snokes and takes drugs every day
woul d be 15).

Under st andabl y, the highest-risk group is the two separated
personnel (average score of 5.5). In contrast with results of
ot her studies, the next highest-risk group is the married nen,
averaging 4.85. The divorcees are next (4.78), followed by single
men (4.17), remarried personnel (3.83) and the one wi dower (3).

Not even the highest scores reported above necessarily
represent high-risk behaviors. Even a score of 5.5 can nerely
i ndi cate soneone who snmokes every day and |ikes to have a beer two
or three nights a week. However, these self-reported scores cast
a doubt on the validity of survey answers, since results froma
previ ous research paper (Jacobs, 1995) showed that Hawaii’s
airport firefighters are, at |east by CDC standards, heavy
drinkers. Such behaviors are difficult to neasure with paper and
pencil tests.

Dr. Randal Beaton (e-mmil correspondence, March 6, 1998)

revi ewed our survey results for statistical verification and
applied further statistical calculations to the data. He
di scovered several statistically significant correlations with p
val ues less than .05 (see Table 2). Rather than sinply | ooking at

di chot onpbus vari ables (P versus p), Dr. Beaton used the
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respondent’s scores across their entire range to conme up with

Mai nt enance | eadership scores (M and Performance scores (P). He
al so calculated a total of P and M scores (labeled P_M and
correlated this total |eadership score with the other vari abl es.
Dr. Beaton calculated a total job dissatisfaction (JOBD) score by
addi ng data from questions 21-25, a total health problens (HPRO
score by addi ng 26-31, an absenteeism (ABSE) score by tallying 32-
34, and a health risk behaviors (HRB) score by addi ng 36-38.
Health visits (HVIS) were based on replies to item #35 and job
title/rank (RANK) was based on replies to item #40.

There was a strong correlation between P and M | eadership

scores (ratio (r) = .83). Also both P and M I eadership scores
correlated negatively with job dissatisfaction (r = .31 and . 42,
respectively; with p values of less than or = .001). |In addition,

P | eadership scores correlated significantly with job title (and
rank of their supervisor) and significantly withr = .21 (P =
.027), but M| eadership scores and job title correl ati ons were not
quite statistically significant (r = .18; p = .058). The survey
respondents’ M| eadership scores correlated significantly with
both job dissatisfaction and job title.

Ot her intriguing results discovered by Dr. Beaton include
the positive correlation of job dissatisfaction scores with both
health problens and health visits (r = .34 and r = . 24,
respectively.) Also absenteeismscores were significantly
associated with health problemscores ( r= .30; p = .002) and

health visits (r = .42; p less than .001). Also, health visits
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and health problens scores were correlated significantly (r = .20;
p = .04).

Dr. Beaton's findings support the contention that first-1line
supervisors, who are nore likely to identify their supervisor’'s
| eadership styles as nore pm are at risk. 1In fact, across ranks,
those who identified their leader’s style as nore p than P and
nore mthan Mtended to report significantly nore job
di ssatisfaction. Furthernore, those fire service personnel who
reported nore job dissatisfaction also tended to report nore
health problens and nore health visits. Health risk behavior

scores were al so associated with higher health visits scores.
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TABLE 2

CORRELATI ON COEFFI Cl ENTS

ABSE

HPRO

HVI S

HRB

JoBD

. 8344

(108)
P=. 00

. 9637

(108)
P=. 00

.0717

(108)
P=. 46

. 1955
(108)
P=. 04

. 1031
(108)
P=.28

. 0746
(108)
P=. 44

. 416

. 9512

(108)
P=. 00

. 1292

(108)
P=. 18

L1101
(108)
P=. 22

. 0207
(108)
P=. 83

. 0743
(108)
P=. 44

P_M
. 9637

(108)
P=. 00

. 1027

(108)
P=.29

L1671
(108)
P=. 08

. 0677
(108)
P=. 48

.0778
(108)
P=. 42

. 3848

ABSE

. 0717

(108)
P=. 46

. 2972

(108)
P=. 00

. 4205

(108)
P=. 00

. 1795

(108)
P=. 06

. 0643

HPRO

. 1955
(108)
P=. 04

. 1191
(108)
P=.22

.1981

(108)
P=. 04

. 2719

(108)
P=. 00

. 3358

HVI S

. 1031
(108)
P=. 28

. 0207
(108)
P=. 83

. 2978

(108)
P=. 00

. 2357

HRB

. 0746
(108)
P=. 44

. 0743
(108)
P=. 44

. 1481

JOBD

. 4161
(108)
P=. 00

. 3136
(108)
P=. 00

. 3848
(108)
P=. 00

. 0643

(108)
P=.50

. 3358

(108)
P=. 00

. 2357

(108)
P=.01

. 1481

(108)
P=. 12

1.000

RANK

. 1830

(108)
P=. 05

. 2133

(108)
P=.02

. 2057

(108)
P=. 03

. 0608
(108)
P=.53

. 0011

(108)
P=. 99

. 0520

(108)
P=. 59

. 1350
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(108) (108) (108) (108) (108) (108) (108) (108) (108)
P=.00 P=.00 P=.00 P=.50 P=.00 P=01 P=12 P=_ P=. 16
0 1 0 9 0 4 6 4

RANK .1830 .2133 .2057 - 0011 - - .1350  1.000
. 0608 0200 . 0520 0
(108)  (108) (108) (108) (108) (108) (108) (108) (108)
P=.05 P=.02 P=03 P=.53 P=.99 P=.83 P=59 P=16 P=_

8 7 3 2 1 7 3 4

NOTE: “ _ 7 is printed if a coefficient cannot be conputed
P = Performance, M = Mintenance, ABSE = Absences, HPRO = Health
Probl ems, HVIS = Health Visits, HRB = Health Ri sk Behaviors,
JOBD = Job Dissatisfaction
VI. Discussion

The survey results confirmed and extended prior research
findings, and positively correlated with historical research. As
described in Section IIl, Literature Review, several prior
i nvestigative studies show a significant correl ation between
| eadership style and enpl oyee stress |levels--the nore
i nexperienced the supervisor, the greater the stress. Both
hi storical research and the findings of the present evaluative
study indicated that first-line supervisors were the nost stressed
and, at the sanme tinme, the nost stress-inducing group

M sum’'s research found | eadership style to be related to
enpl oyee productivity and norale. His theory links P-1eadership
behavi or with group performance and goal achievenent and M
behavi or with pronoting group cohesiveness, stability, and
survival. According to Msum, PMtype | eadership style is
related to | ower stress and pmtype to higher stress in enpl oyees
(Tanabe, 1993.) Current survey results bore out his theories in

that PM supervisory styles in firefighter supervisors were
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associated with lower ratios of self-reported stress behaviors in
subor di nat es.

Firefighter personnel test for supervisory positions after
attaining a mni num nunber of years of service but receive little,
if any, formal |eadership or managenent education and/or training
before or after pronotion. This fact undoubtedly contributes to a
perception by firefighters that their first-line supervisors |ack
managenment skill. The first-line supervisors cannot help but fee
unsupported in this situation. Placing soneone with no managenent
training into a nanagenent position is |ike throwi ng soneone who
can’t swminto the water and saying, “Sink or swm” Sone sink
and some swimbut all are stressed.

Firefighters pronoted into first-1line supervisory positions
suddenly face a situation where forner fellowfirefighters and
peers are now their subordinates. Undoubtedly these new
supervi sors face a certain anmobunt of role conflict between their
loyalty to and nenbership in that group and the new expectations
pl aced on them by their new supervisors, the second-Iline
supervi sors.

These new supervisors need help in making the transition
into the supervisory ranks. The appropriate type of education
woul d be a valuable tool for instilling skills and know edge,
facilitating their expertise and, thus, inproving their self
confi dence.

Research findings (Beaton, 1998) indicate that fire officers

with formal managenent and stress reduction training are nore
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effective |l eaders as reflected in the supervisory ratings by their
subordinates. This in turn may result in inprovenments in
detrinental health conditions and increased safety outconmes in
bot h supervisors and |ine personnel

Based on these prelimnary findings it is hypothesized that
two types of |eadership education are needed--education in |eader-
mat ch principles and social skills training, and stress reduction
techniques tailored to fire service officers (Beaton, 1997).
Training that included | eader match and stress reduction
techni ques for Washington State National Guard officers
significantly reduced the reported adverse health synptons in
their subordi nate National Guard recruits (Link, 1990).

One long-term outcome study of mning personnel docunented
that | eader match training al one reduced enployee injury rates hy
50 percent and these reduced injury rates |lasted for at |least five
years (Fiedler, Bell, Cheners, & Patrick, 1984). Two ot her
conponents of | eadership intervention that inproved |eadership
skills in Canadi an Gover nment workers--team | eader skills and
social skills training--may al so be of benefit in fire officers
managenment training (Corneil, 1991; 1994; 1996).

Anot her study discovered that, even in a | ow stress
wor kpl ace, pm | eadership style produced nore enpl oyee stress than
did PMtype | eadership (Tanabe, 1993.) This research suggests
that | eadership style is a nmuch nore inportant factor in highly
productive, stable, healthy, high-norale workplaces than is

generally recogni zed. |ndeed, Tanabe (1993) suggested that
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| eadership style anong | ower-1|evel supervisors may be the key
factor in achieving organi zational success.

Organi zational inplications of both historical studies and
survey results for Hawaii’'s airport firefighters are clear. W
need to require leadership training as a prerequisite to pronotion
into the supervisory ranks. This training should be required of
all supervisors, along with continued in-service training at set
intervals, to ensure that our supervisors are practicing
| eadership skills that will enhance perfornmance and the
achi evenent of goals, inprove norale, and decrease stress outcones
of their subordinates.

VIl. Recomendations

As reveal ed by the present survey results and findings from
prior research, education in ways to inprove |eadership skills and
to reduce stress levels is needed for all the supervisors
(including the airport nmanagers) of Hawaii’'s airport firefighting
units. Training is especially inportant for first-line
supervi sors, the |lieutenants.

An inportant rationale for offering this type of education to
firefighting supervisors is that officers, and especially first-
line supervisors (lieutenants) appear to be at increased risk (see
Figure 2 in Appendix 1) for many of the adverse health
consequences of fire service job-related stress (Beaton, Mirphy &
Corneil, 1996; Beaton, 1997). Two interrelated goals of the
| eadership training proposed herein are to reduce the stress and

i mprove the managenent skills of the fire service officers.
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The concl usi ons based on studi es of the Washington State fire
departnents (Beaton, 1997) hold true for other fire departnents
(including Hawaii airport firefighting units) as well. In nost,
if not all, fire departnents, firefighter personnel test for
supervi sory positions after attaining a certain, mninmmnunber of
years of service. Unfortunately, they receive little, if any,
formal | eadership or managenent education or training either
before or after a pronotion.

Thus, it is suggested that fire officers who receive fornal
managenent and stress reduction training will be nore effective
| eaders (in Msum's terms, they will becone PMtype | eaders.)

Al t hough this training could be acconplished in a variety of ways,
only one training program consolidated by Dr. Randal Beaton, was
| ocated that is both cost effective and specifically designed to
nmeet the uni que needs of firefighting personnel

According to Beaton (1997), one inportant conponent of a
trai ning program should include “enptional first aid skills,”
whi ch could be taught to fire service officers through a 5-hour
Social Skills Intervention Training Class for Fire Service
Officers along with a 1-hour Humane Managenent in the Fire Service
vi deo (Fiedler, 1981).

The 5-hour nodul e includes such areas as dealing with people
under duress, crisis intervention techniques, and social support
i nterventions. The 1-hour video is sponsored by the Federa

Emer gency Managenent Agency (FEMA) and uses actual fire service
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personnel to enhance it’'s credibility (see Appendix 5 for a
conpl ete breakdown of course content.)

Tentative costs for the program which include an initia
assessnent, fees for trained professionals in the field to
instruct Hawaii’'s firefighters on five different islands, and
several 5-hour nodul es and 1-hour videos, are estimated at
$25,000. Not only is this 6-hour educational program cost
effective, it’'s brevity would allow for easy inplenentation into
the departnent’s training schedul e.

Two possi bl e nethods and sources for program i npl enmentation
are recommended. First, the Airports Division's Firefighting
Staff Officer should devel op a request for proposal based on the
course curriculumto identify qualified applicants for the
i mpl enentation and teaching of the course. If qualified
candi dat es cannot be identified, a sole source request would be
required for contracting the services of the program authors.

A second option is that the University of Hawaii’s Fire and
Envi ronnental Services Coordi nator approve the program curricul um
and deternm ne the qualifications necessary for the inplenentation
and instruction. Subsequently, the Department of Transportation
shoul d contract out the services fromthe university system This
woul d ensure effective conmunication for and | ocal know edge of
Hawaii’'s people; thus, cultural diversity will be adequately
addr essed.

It is recoomended that proposal nunber one be explored first.

If favorable results cannot be achieved via this nethod, then
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proposal nunmber two should be considered. The latter proposa
woul d be dependent on the university staff’s ability to identify
instructors with the necessary background know edge and experience
inthe fire service field conmbined with the appropriate academ ¢
expertise.

Ef fecti ve managenent requires prograns that are able to
remedy all types of stresses brought about by poor |eadership
skills. In order to pronmote the best possible psychol ogi cal
physi ol ogi cal, and behavioral health of Hawaii’s airport
firefighting personnel, it is inperative that fire departnent
| eaders inprove their productivity and “people” | eadership skills
and reduce their own stress levels as well as the stress |evels of
those they supervise.

The Leader Match, Stress Reduction, Social Skills
Intervention Training for Fire Service Oficers and the Humane
Managenment in the Fire Service video represent an inportant step
toward these goals. This study has identified the inportance of
educating supervisors through a | eadershi p and managenent training
program as soon as feasible. The health, norale, and productivity

of Hawaii’'s airport firefighting personnel may well depend on it.
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